Currently, the direct detection of Leptospira infection can be done in clinical laboratories by 26 a conventional nested polymerase chain reaction method (nested PCR), which is 27 labourious and time-consuming. To overcome these drawbacks, we tested a set of paired 28 samples of serum and urine from 202 patients presenting at a hospital located in an area 29 endemic for leptospirosis using high resolution melting (HRM). The results were compared 30 with those obtained by nested PCR for direct detection of the pathogen in both specimens 31 and with the gold standard test used for indirect detection of anti-Leptospira antibodies in 32 serum (the microscopic agglutination test, MAT). The HRM assay results were positive for 33 46/202 (22.7%) samples, whereas 47/202 (23.3%) samples were positive by nested PCR. 34 As expected in recently infected febrile patients, MAT results were positive in only 3/46 35 (6.5%) HRM-positive samples. We did a unique comparative analysis using a robust 36 biobank of paired samples of serum and urine from the same patient to validate the HRM 37 assay for molecular diagnosis of human leptospirosis in a clinical setting. This assay fills a 38 void unmet by serologic assays as it can detect the presence of Leptospira in biological 39 samples even before development of antibody takes place.
Introduction 42
Leptospirosis is a worldwide zoonotic and neglected infectious disease caused by 43 pathogenic bacteria of the Leptospira genus from the family Leptospiraceae 1 . This disease 44 is known for its endemicity mainly in countries with a humid tropical or subtropical climate, 45 such as Brazil, India and Portugal (Azores Islands) 2 . The infection is associated with a 46 variety of clinical manifestations, ranging from flu-like symptoms to multiple organ failure and death. As a result, the disease is often difficult to diagnose clinically, and laboratory master mix (Qiagen), 0.7 μM final concentration of each primer (TibMolBiol), 3.75 μl of 142 extracted bacterial DNA, and RNase-free water to a final volume of 15 μl. We performed the 143 following amplification protocol in the 7500 Fast Real-Time PCR instrument (Applied 144 Biosystems): denaturation at 95°C for 5 minutes, followed by 45 cycles of 95°C for 10 145 seconds, 55°C for 30 seconds, and 72°C for 10 seconds. These conditions were used for 146 both primer sets. After PCR cycling, the samples were heated from 70°C to 95°C with 147 continuous data acquisition. 148 We used six pathogenic Leptospira reference cultures provided by the Portuguese 
Microscopic agglutination test (MAT).
A total of 46 serum samples evaluated as positive 179 by the molecular approach were aliquoted and stored at −20°C for further detection of hospitalized patients and patients seen in emergency rooms or clinics (Table 5) . The melting curve analysis of Leptospira species in patient samples (serum and 294 urine) accurately discriminated species when positive controls were included in each run 295 (Fig. 2) . According to the Tm, the HRM assay revealed that 60.9% (28/46) of patients were 296 infected with leptospires belonging to L. interrogans, and 39.1% (18/46) were infected with 297 leptospires belonging to L. borgpetersenii species ( Supplementary Table S2 ). The most 298 likely explanation for these results is that L. interrogans survives longer when exposed to 299 the environment, which is why it is more prone than L. borgpetersenii to infect humans. The 
Figure legends

